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Cost-of-Living Crisis

CPI inflation rate by income decile - UK, October 2022
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This paper

1) New-Keynesian model with:
» Multiple, heterogeneous sectors
» Heterogeneous households

» Generalized, non-homothetic preferences

» heterogeneous consumption baskets, inflation rates, real interest rates, real wages
» heterogeneous demand elasticities

2) Analytical characterisation (“sufficient statistics”)

» NKPC wedges

» additional price index: Marginal CPI

» transmission of sectoral shocks (necessity vs luxury)
3) Optimal policy

» Main finding: delayed tightening is optimal



Households

Unit mass of households, indexed by i. Die with probability . ldiosyncratic
productivity level 6(i). Born with some initial level of wealth, b(i).

K goods sectors, indexed by kK = 1,2, ... Continuum of symmetric varieties within each
sector, indexed by j.

Utility:

[ee]

E: ) (B(1—6))"° (Uleess(i) = x(ness(i)/6(7))

s=0

where

U(c) = U(th(c"), ... Uk (X))

» Quter utility function U is weakly separable in products produced in different
sectors, and twice differentiable.

» Inner utility function Uy is concave, symmetric and twice Fréchet differentiable.



Households

» Households decide on consumption, labour supply and bond holdings.

» Budget constraint household i:

er(i) + be(i) = Re—1be—1(i) + ne (i Wt—i—Zg )divi t,

where et< ) Zk ekt Zk fo Pkt Ck t(l J)d

» Within each household type, a fraction of households lives hand-to-mouth, setting
bt(l) - bt,]_(ll).



Firms

» Monopolistically competitive. Maximize expected PV of profits.

» Can adjust their price only with probability 1 — 6.

» Production function, allowing for I-O linkages:

Yee() = AceFe(nie (), YikeG), - Ykt ()

» aggregate + sectoral productivity shocks

» Demand constraint:

)’k,t(f):/oldk(Pkt() Pkt ekt())d’+dk(pkt() Pkt )Y



Government & Market clearing

» Fiscal policy eliminates steady-state markups.

» Monetary policy rule:
Rt = ¢7Tcpi,t + Uf.

alternatively: optimal policy
» Markets for goods, bonds and labor clear.

» Deceased households are replaced by their steady-state versions



New Keynesian Phillips Curve

sector k, no I-O linkages

Tkt = KV + Ak (NHt + Myt —Prt) + BEt Tk r11,

Ve =V — Vi, (Output gap)

NH, = ZI(@ —35) (P — I5;‘t) (Non-homotheticity wedge)

Myt = [Yer(i) CkC(I) &t (idi — Ty Dy, (Endogenous markup wedge)
K

Prt = (Prt — Pepit) — (p,fyt — A:p,-'t), (Relative price wedge)

Homotheticity: dee; — 5 = NH: =0
CES: 'Ye,k(j) =TIy = Mk,t =0



Output gap

Case without HtM

Output gap:
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Output gap

Case without HtM

Output gap:
Vi =EtViy1 — 0E; (Rt — Tlmepi,t+1 — Ft*)
where Tmpcit = ) i 0e€k Tk ¢ is the Marginal CPI index.

Natural interest rate:

_ 1
t_‘7+l/),

%

1=

(lIJ@ + 3/) (Arer1 — Are),
1

Natural level of demand:
E 1pa e+ s, N
1+¢/co
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Policy insights: analytical results

Two simplifying assumptions:

Al. The NKPC slope x is common across sectors.
A2. There is no s.s. wealth heterogeneity (b(i) = 0).

Result 1 (policy invariance of the wedges)
NHy, My and Py evolve independently of monetary policy.

Result 2 (divine coincidence under CES preferences)
When M ; = 0, fluctuations in the output gap can be eliminated by stabilising the
Marginal CPI index Ttmpci,t = Y 0e€k Tkt

Tlmcpi,t = Kyt + ,BIEtT[mcpi,tJrl-

Result 3 (breakdown coincidence under non-CES preferences)
When My + # 0 there does not exist any inflation index which can be fully stabilised
together with the output gap.



NKPC shifts up during a Cost-of-Living Crisis

lllustration
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Model solution

The full model has a block-recursive structure:

» Can write as block of 5K + 3 core equations
» keeps track of relevant distributional objects.

» Straightforward to solve for dynamics distributions and aggregates.

» Quantitative implementation: discipline with data from the Living Costs and Food
(LCF) survey.



Full model - distributions
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Budget shares
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Distribution of demand elasticities

histograms
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Responses to aggregate and sectoral shocks
Full model with 10 linkages and HtM households
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real expenditure response (%)

MP shock

real expenditure response (%)

Effects across the distribution

Response of consumption in first vear following the shock
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Optimal monetary policy

Replace the rule for R; by an optimizing CB who maximizes:
W= (1 —(5)/G(V°(i),i)di+(5 y ,Bto/G(VtO(i),i)di,
to=0

subject to all remaining model equations, where

[ee]

Vto(i) = Z ((1-9) :3)5 (V (e§3+s(j)v P1tots: s PK,t0+s) —X (ntgﬁ(l)

s=0



Social welfare function

Two assumptions:

i) CB treats steady-state inequality as efficient:

G' (Vo (i),i)dev (e(i), Py, ..., Px) = 1.
i) CB weighs households’ utility fluctuations equally:

G" (V&(i), i) =0.

= Pareto weight: g(i) = m



Optimal policy: analytical results
under assumptions A.1-A.2

Result 7 (comparison to basic NK model):
If 0i , €« and &, are equal across sectors, then the optimal policy problem can be
expressed as:

~min B Z ﬁt(%j&? + gngpi,t)
Vel t=0
S.t. TTepiyt = ijt + ,B(l - (S)IEtT[cpi,tJrl + A(Mt +NHt)'

where © = %, and where the wedges M; = Zszl 5 M+ and N'H; evolve

independently of monetary policy (Result 1).

— heterogeneity matters for optimal policy!



Optimal policy

under assumptions A.1-A.2

Result 8 (dynamics under optimal policy)
The responses of the output gap and inflation to necessity and luxury shocks have the

opposite sign under optimal policy, both in the short and in the medium run. The signs
of the responses are summarised in the following table:

Y gap CPlI MCPlI NH wedge

Necessity shock (short run) - + - +
Necessity shock (medium run) + - + -
Luxury shock (short run) + - + -

Luxury shock (medium run) - + - +




Optimal policy

under assumptions A.1-A.2

Result 9 (comparison to strict CPI targeting)

Compared to a strict CPI targeting policy, the optimal policy is initially relatively loose
(tight) following a negative necessity (luxury) shock, and relatively tight (loose) later
on.

— Delayed tightening during a cost-of-living crisis



Optimal policy - full model
Including I-O linkages and HtM households

» Q. Is Optimal Policy looser or tighter than a rule R, = PTTcpit, in particular
following necessity shocks?

» |dea: can implement optimal policy as an interest rule + “guidance”
(=announced deviations from rule).

» Solve numerically for “guidance”.



Optimal policy - full model

Including I-O linkages and HtM households
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Optimal policy - full model
Including I-O linkages and HtM households
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Conclusion
» Tractable multi-sector NK model with inequality and generalized preferences
» realistic heterogeneity in income, wealth and expenditures

» Productivity shocks turn into markup shocks

» but with rich dynamics governed by inequality
» transmission highly dependent on sectoral source of the shock (necessity vs luxury)

» Emergence of marginal CPl as complementary metric for policy

» Optimal policy is initially accommodative during cost-of-living crisis; tighten with
a delay.
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Endogenous markup wedge

Tractable distributional dynamics

Mk,t = Mf,t +ME,t

MEt - rj)t + Mgt

M =Y Sk (Pre— Pry)
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Endogenous markup wedge

Tractable distributional dynamics
Mk,t = Mf,t + ME,t
MEt = rj>t + MEt
t— ZSk,I (Pl,t - Pk,t)
I
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Output gap
Output gap:

Aggregate demand index:
j>t = ]Etj}t—s-l -0 (R’t — E¢7tepit+1 — ]EtﬁNH,tJrl) ,
where

K - _
. Tk + Pk _>
TINH,t = <_—5k Tkt
Loty

Flex-price agg. demand index:

P = Z lIJ§1' k++_5k



Welfare loss
Assumptions A1-A2 and M =0



Welfare loss
Assumptions A1-A2 and M =0

E? = 2195‘[( . 7'(ky5
k
1 e()) i
. . e . .
‘Cg =E; /g(f) (Tfo(f) +; >Z Rs+1 to F k(. )Akys) dj
( ) (J) Tto E E R5+1 % Ak Sd_/)

' 4
72]E5/ 9(J Whn
el k 2%
where
i — b(j) S v el) -
T, () = (1 Ri (Rs — Ttepi,s+1) Z?(Sk@) 5%)
k
_1 M _
eV _m | (1 R)_E \ R‘.l ( T(&(i\—EW(P,M—P*,,J\\ di



genel’al

Welfare loss
2
)




	Appendix
	References


